Two types of voltage-dependent calcium channel currents and their modulation by parathyroid hormone in neonatal rat ventricular cells.
The positive inotropic and chronotropic actions of parathyroid hormone (PTH) in cardiac cells are considered to be related to the modulation of calcium influx. The underlying mechanisms, however, are unknown, and direct electrophysiological evidence at the single-cell level is required. In the present study, the whole-cell configuration of the patch-clamp technique was used in neonatal rat ventricular cells to identify both transient (T) and long-lasting (L) voltage-dependent calcium channels according to their electrophysiological and pharmacological characteristics. The active synthetic fragment of bovine PTH, bPTH-(1-34), at a concentration of 1 microM, significantly enhanced the magnitude of L-channel currents by 67.8% (n = 13, p less than 0.01). The steady-state activation curve of L-channel currents was shifted along the voltage axis toward more negative potentials by either bPTH-(1-34) or Bay K-8644. The suppression or amplification of PTH-induced enhancement of inward currents by nifedipine, 1 microM, or Bay K-8644, 5 microM, respectively, further indicated that the effect of PTH was specific for L-type calcium channels. However, bPTH-(1-34) failed to modulate the magnitude or kinetics of T-channel currents. This study directly demonstrates that PTH is a specific endogenous calcium-channel activator in neonatal rat ventricular cells.